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（ 4）研究描述了一株 Dinoroseobacter shibae DFL12 的噬菌体——
vB_DshP-R1，它是第一株可感染玫瑰杆菌中 Dinoroseobacter 属的烈性噬菌体。
基于电镜观察和基因组序列分析，vB_DshP-R1 是属于短尾病毒科中的代表类群
N4-like 噬菌体。同目前已有的海洋 N4-like 噬菌体相比，尽管它们分离的环境相





















Viruses are the most abundant and richest microbial groups of marine ecosystems, 
indicating being important roles in ecological processes. In order to better understand 
ecological effects of marine virioplankton and their viral lysates, this study was 
performed to simulate the lytic impact of virioplankton on planktonic bacteria in a 
typical oligotrophic area of the western Pacific, and the influence of natural viral 
lysates in the regulation of planktonic bacteria in different trophic levels (oligotrophic 
and eutrophic) of marine environments. Besides, it was also performed to study lytic 
phage-related aspects of an important marine bacterial clade (Roseebacter) and being 
the basis of further study about the ecological effect of its viral lysates. The main 
outcomes include: 
(1) Investigation on the lytic effect of virioplankton in bacterial populations was 
studied in a typical oligotrophic area of the western Pacific. The results were based on 
the utilization of flow cytometry and high-throughput sequencing technology and 
showed that the influence of virioplankton was significant and had more increasing in 
the abundance and growth of planktonic bacteria during the stimulated in situ 
incubation. During incubation, high-nucleic-acid (HNA) subgroup of bacteria was 
mainly involved and linear correlation with total bacterial production and abundance. 
Besides, based on the advantages of high-throughput sequencing technology, 
variations of bacterial co mmunity were showed to be significantly impacted by 
natural virioplankton, especially including the developments of in situ rare groups. 
These instructed that viruses had significantly roles in influencing the abundance, co 
mmunity structure and growth activity of natural marine bacteria; and the various 
responses of bacterial groups to the effect of viral lysis also confirmed their diverse 
susceptibilities to viruses. 
(2) Investigation about the effect of natural viral lysates on oceanic bacterial 
populations was studied in a typical oligotrophic area of the western Pacific. The 
















and approximately equal to 0.90-1.64 µg/L/day carbon content; secondly, supplement 
and utilization of these released products had significantly influence on growth and 
activity of oceanic bacterial populations, especially for the HNA bacteria. While, data 
from high-throughput sequencing of bacterial co mmunity was showed that planktonic 
bacteria had different developments for the supplement of natural viral lysates, mostly 
involving with in situ rare groups, like Rhodobacteraceae and Halomonadaceae. 
Furthermore, based on the combination of variations of bacterial and viral abundance 
and the experiential burst size, we also estimated the contribution of viral lysates in 
maintaining the growing bacteria and the results showed that 37.52-68.21% of lysed 
host cells were reused during incubation. These instructed that viral lysate was one of 
the important ecological factors as well as viral lysis in this oligotrophic area while its 
effect was previously lacked in many natural oceanic environments. 
(3) Investigation about the effect of natural viral lysates on coastal bacterial 
populations was studied in the trophic seawater. The results showed that the 
corresponding carbon content of the released viral lysates was approximately 
2.12-7.67 µg/L/day during incubation, while this was significantly different with the 
situation estimated from the oligotrophic area above. Supplement and utilization of 
these released products indicated that it had significantly influence on the 
developments of bacterial co mmunity in this coastal area, including some coastal 
bacterial populations like Piscirickettsiaceae and Flavobacteriaceae. Furthermore, 
based on the combination of variations of bacterial and viral abundance and the 
experiential burst size, we also estimated the contribution of viral lysates in 
maintaining the growing bacteria and the results showed that 22.47-81.25% of lysed 
host cells were reused during incubation，which was little higher than that of our study 
in oligotrophic area. These suggested that the ecological function of viral lysates was 
highlighted in this trophic marine environment. 
(4) One phage named ‘vB_DshP-R1’ was isolated from Dinoroseobacter shibae 
DFL12 in this study. It is the first virus to be identified infecting the sole species of 
















morphological and genomic analysis, this phage was found to be similar to the N4 
phages, which was one of typical members of the Podoviridae. The genome was 
analysed and predicted to have sets of putative functional modules in transcription and 
replication. Some of those sequences seemed to be preferably conserved in most N4 
phages including genes of transcription, DNA metabolism and replication, although 
these phages were from distant habitats and infected diverse host bacteria. These 
apparent features confirmed an extensive and conservative N4-like lytic phage in 
marine environments and would improve our understanding on the interaction of N4 
phage and its host Dinorosoebacter co mmunity and systematically study the 
ecological effect of viral lysates in marine environments. 
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